Specific fragmentation of tRNA and rRNA at a 7-methylguanine residue in the presence of methylated carrier RNA.
The reaction of site-specific cleavage of tRNA at a 7-methylguanine residue, including subsequent treatment with sodium borohydride and aniline [Wintermeyer, W. and Zachau, H.G. (1975) FEBS Lett. 58, 306-309], was shown to work only within a certain range of tRNA concentrations (higher than 30 microM). The Escherichia coli 16S rRNA, which contained a unique m7G (position 527), could not be split by this method when taken at any concentration. It was found that the presence of statistically methylated carrier RNA in the reaction mixture at the borohydride stage significantly stimulates site-specific fragmentation of 16S rRNA and 32P-labeled tRNAs. Direct sequencing proved that 16S rRNA and tRNA are cleaved by this procedure successfully at the m7G residue. The E. coli 16S rRNA was preparatively cleaved by the described procedure into two fragments. The 5'-terminal fragment (1-526) and the 3'-terminal fragment (528-1542) were isolated in the pure form and their secondary structure investigated by the circular dichroism method. The results of this study showed that the secondary and tertiary structures of the 5'-terminal one-third of the 16S rRNA are at least as ordered as those of intact 16S rRNA or its 3'-terminal two-thirds.